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Third, we show that the miRNAs in the same cluster with different seeds tend to target genes 27 in the same biological pathways. Fourth, we transfected four members of the mir-17~92 cluster 
21
Once the cluster is fully established, the miRNAs in the same cluster will be maintained by 
15
The discrepancy mainly lies in the permutation test procedures. In our previous study (Wang (Fig. 1) . When the 27 co-expression data of each tissue was analyzed individually, the similar pattern was still 28 observed (Fig. 1) . Importantly, when the mir-182~183 cluster was excluded, we can still 29 observe similar patterns (Fig. 2) . Therefore, Marco's argument that "the high overlap between 30 targets in some clustered miRNAs is actually the random consequence of the similarity between 31 their seed sequences, and is no associated to whether the miRNAs are clustered or not." is 32 invalid. Here, the condition to be tested is whether miRNAs with distinct seeds from the same 33 cluster have more common target genes than expected under randomness, rather than to test (Fig. 3) . Importantly, we selected four distinct mature miRNAs in the miR-17~92 cluster 9 discrete locus, it will have a higher probability to degenerate, either by mutations abolishing its 10 transcription or by mutations impairing its processing. Although Marco argued the "drift-draft"
11
and "functional co-adaptation" models are mutually exclusive, we did not think the "functional 12 co-adaptation" we proposed is strictly "an alternative to the drift-draft model".
14
Our previous results and others suggest that many newly-emerged miRNAs are evolutionarily 
